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STRIBUTED FEEDBACK LASER ,_F_'ABRY-fEROT LASER
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SIGNAL INDUCED NOISE
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Spur-Free Dynamic Range

SFDR = 2/3 (IP3 - Noise)

¥

DFB LASERS .
At 1 GHz,
IP3 = 40 dBm ,
Noise = -137 dBm/Hz = > SFDR = 118 dB-Hz2/3
At 15GHz,

1P3 =30 dBm .
Noise = -120 dBm/Hz = > SFDR = 100 dB-Hz2/3

For 2 mA,
Qutput IP3 = -1 dBm
Shot Noise = -165 dBm/Hz
SFDR = -110 dBm - Hz2/3

For 10 mA,
Qutput IP3 = 13 dBm
Shot Noise = -158 dBm/Hz
SFDR = -114 dBm - Hz2/3
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Link Performance Summary

50 MHz -1 GHz

DFB
Laser Link

Fp
| aser Link

Externd
Modulator Link

Output Noise (Ip= 7

Output Noise (Ip=2mA) | dBm/Hz | -164 | -162 | -155 | -137 | -165 | -165
Qutput IP3 dBm 13 13 4 -1 -1 -1
'SFDR dBm-Hz23| 118 | 117 | 106 o1 | 110 | 110

Output IP3 dBm 7 - 18 - I3 13
SFDR dBm-Hz2/3] 120 T -1 114 | 114
DFB FP i External
15 GHz Laser Link | Laser Link | Modulator Link

Output Noise (Ip=2mA)

1km | 20km| 1km | 20km | tkm | 20km
dBm/Hz | -149 | -144 | -144 | -123 | -165 | -165

QOutput IP3 dBm 1 L 1 | T -1
SFDR dBm-Hz2/3] 100} 97 | 97 83 110 | 110
Output Noise (Ip=10mA) | dBm/Hz | -135 - | -130 - | -158 | -158
Output IP3 dBm 15 1 5\ - | 13 13
SFDR dBm-Hz2/3] 100 - 97 - 114 114
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MICROWAVE FIBER OPTIC LINK WITH DFB LASER ﬁ}’
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NEW MICROWAVE DFB LASER
FIBER OPTIC LINK

FREQUENCY = 8.1 GHz

MICROWAVE FABRY-PEROT LASER
FIBER OPTIC LINK

100 Tk 10k 100k
OFFSET FREQUENCY (Hz)




MEASUREMENT METHOD

LOW FREQUENCY
FILTER SPECTRUM
ANALYZER
A
PHASE DETECTOR
REFERENCE —
SIGNAL
CLAMP
FO
TRANSMITTER RECEIVER
RF POWER
"SPLITTER
FIBER OPTIC
A CABLE
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VOLTS (dBV)

PHASE NOISE SPECTRUM
DUE TO CABLE FLEXURE

1 Hz
-110 dBV

Ve
1

REFERENCE FREQUENCY = 100 MHz

/drms (rad) = v

FREQUENCY (Hz)

rms

/KQ'
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MINIMIZING PHASE NOISE AND IMPROVING
DELAY STABILITY

® STABILIZE LASER TEMPERATURE
e STABILIZE THE RECEIVER TEMPERATURE
® MINIMIZE REFLECTION’

e |INCREASE LASER ISOLATION

e MAXIMIZE SIGNAL TO NOISE RATIO
® USELOW THERMAL COEFFICIENT OF DELAY (TCD) FIBER

O PROTECT THE CABLE FROM THERMAL VARIATIONS, IWRY IT IN
THE GROUND IF POSSIBLE



)

THERMAL COEFFICIENTS OF DELAY

e FIBER OPTIC TRANSMITTER 3612B-EO1 0.33 ps/°C
e FIBER OPTIC RECEIVER 4601A-EO1 3.6 ps/°C

e STANDARD SINGLE MODE FIBER IN LOOSE
CABLE 7 ppm/°C

e LOW THE)RMAL COEFFICIENT OF DELAY FIBER = 0.1 ppm/°C
(22°C
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